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TYPE EMD DIFFRACTION UNIT 


PURPOSE 


The type EMD Diffraction Unit is an adapter 
designed to allow the standard type EMB Elec- 
tron Microscope to be used interchangeably as 
an electron diffraction camera or an electron 
microscope. The Diffraction Unit supplants the 
regular projector lens of the Electron Microscope 
and includes a new projector lens as well as a 
diffraction focusing lens and means for holding 
and adjusting specimens for diffraction examina- 
tions. Diffraction patterns may be obtained by 
either reflection or transmission (powder) meth- 
ods. Specimens for transmission studies are 
mounted and supported on standard 200 mesh 
screens, according to the same techniques em- 
ployed for micrograph work. Reflection speci- 
mens are supported on a special holder and may 
have the following maximum dimensions: 0.25” 
square by 0.063” thick. If the reflection specimen 
holder (described under heading ‘‘Operation’’) 
is not used, slightly thicker specimens may be 
employed. In many cases, it is possible to pro- 
duce micrographs of a given specimen and then 
transfer the specimen to the Diffraction Unit and 
obtain a diffraction pattern of the same substance 
on the same photographic plate. 


EQUIPMENT 


The type EMD Electron Diffraction Unit (MI- 
12964) is designed specifically for use with the 
RCA type EMB Electron Microscope—Models 
MI-12955, 12955A, 12955B, 12955C and 
12955D. 


The complete Diffraction Unit consists of the fol- 
lowing component parts: 


Item 


1. Diffraction Unit including Main Valve As- 
sembly, Universal Stage and Circuit Switching 
Mechanism (Figures 3 and 4). 


2. Auxiliary Air Valve (Figure 6). 
3. Dummy Stage (Figure 10). 


4. Auxiliary Valve Line and "Y" tube (Figure 
5). 


5. Transmission and Reflection Apertures and 
Supports (Figure 11). 


6. Wrench Kit (Figure 12). 


7. Black line prints 718664 “Stage Assembly” 
and 718662 “General Assembly.” 


A Replacement Parts List is appended at the end 
of this book. 


The use and application of the Diffraction Unit 
are described below under the assumption that the 
reader is familiar with the type EMB Electron 
Microscope and the following published instruc- 
tions relating to its operation: (a) [Instruction 


Book IB-39003; (b) Engineering Notes No. | 
(Vacuum System of type B Microscope); (c) 
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Engineering Notes No. 3 (section relating to 
Microscope Column Alignment); (d) Engineering 
Notes No. 4 (Electronic Circuits). These instruc- 
tions will be included in a new Instruction Book 
(IB-39006) now being prepared for the type “В” 


Electron Microscope. 


INSTALLATION 


To install the Diffraction Unit in the Microscope, 
it is necessary to dismantle the microscope column 
down to the top of the viewing chamber. The 
Diffraction Unit is substituted for the regular pro- 
jector lens. The projector lens pole piece is 
used as before and is inserted in the socket seat 
provided in the top plate of the Diffraction Unit 
(Figure 3). When installing the projector pole 
piece, make certain that the pole piece "bottoms" 
in the socket seat. Remove any dirt in the socket 
seat that prevents this result from being ob- 
tained. If in doubt, a depth gauge may be used 
to check the depth of the holes against the amount 
of the pole piece covered on insertion. 


To install the Diffraction Unit auxiliary air line, 
it will be necessary to remove the main shelf 
covers as well as the lower left front panel. The 
auxiliary air line is guided down alongside of the 
regular auxiliary air line and then fastened to the 
Diffraction Unit by means of the bushing nut 
(Figures 5 and 2). Care should be exercised to 
avoid breaking the thermocouple gauge during 
this operation. Use the end wrench provided to 
lock the new auxiliary air line in place securely 
at the Diffraction Unit body. The regular auxiliary 
rubber hose is slipped off from the camera 
chamber feed line. About ten inches of the hose 
is cut free, then cut in two and installed as shown 
in Figure 5. The rubber hose may be cut readily 
by means of a sharp knife using water as a 
lübricant. Application of a small amount of stop- 
cock grease to the hose openings will facilitate 
the “Y” tube installation. 


Before securing the Diffraction Unit auxiliary air 
valve, the air seal and valve seat gaskets should 
be examined to insure that they are snugly in posi- 
tion and free of cuts or scars on the sealing sur- 
faces. The auxiliary air valve is tightened securely 
by means of the end wrench. The "down" posi- 
tion of the handle is the "no pump” position. 
With the valve handle "up," the sylphon is con- 
tracted and the valve is open and is in the "pump" 
position. Refer to Figures 2 and 7. Be certain that 
the valve nut threading is started properly to pre- 
vent damage. 


The electrical circuit is completed by simply plug- 
ging the cable formerly used with the projector 
lens, into the rear of the Diffraction Unit switch 


box (Figure 2). 


The projector pole piece fluorescent screen should 
be placed in position and the Microscope column 
reassembled. 


In addition to the above, a change is required in 
the value of the projector dry battery voltage. 
The projector battery B-1 is located on a shelf 
on the left-hand side of the main chassis. Prior 
to the installation of the Diffraction Unit, only 
30 volts of the available 45 volts (given by 
the two 22% volt batteries in series) were used. 
Remove the 30 volt tap and move it to the full 
voltage terminal. This will provide the new ref- 
erence voltage of 45 volts as required by the 
Diffraction Unit circuit. 


VACUUM SYSTEM 


The vacuum system of the Diffraction Unit oper- 
ates on the same principle as the specimen 
chamber and photo chamber systems of the 
Microscope. Clockwise rotation of the main valve 
handle (Figure 3) closes off the specimen cham- 
ber from the rest of the column. With the main 
valve closed, the universal stage may be removed 
without affecting the main vacuum system. The 
universal stage is reinstalled and locked in posi- 
tion by clockwise rotation of the stage handle. 
Before opening the main valve, the specimen 
stage pocket is pre-pumped by raising the aux- 
iliary valve handle to the "up" position. After a 
few seconds pumping, the auxiliary valve handle 
is returned to the "down" position at which time 
the main valve may be opened. This last opera- 
tion makes the specimen chamber pocket com- 
mon to the main column vacuum system and 
exposes the specimen to the optical axis of the 
column. 


It should be noted that both the universal and 
dummy stages are keyed so that they may be 
inserted in one position only (see Figures 8 and 
10). Removal of either of these stages by means 
of their handwheels automatically breaks the 
vacuum seal of the specimen stage pocket. 


The dummy stage is included with the equipment 
for two purposes, (1) to permit removal of the 
universal stage when it is desired to use the 
Microscope for extended micrograph work and 
(2) to permit special studies. This last use is de- 
scribed in detail under the heading "General." 
The universal stage can be left in position (with- 
out specimen holders or apertures in place) and 
the Microscope used for regular micrograph work. 
However, the micrograph field is slightly re- 
stricted at higher magnifications by the platform 
which acts as the specimen holder seat. 


As a matter of caution, the addition of the Dif- 
fraction Unit means that the entire vacuum system 
now has three auxiliary valve and lock systems 
instead of two. It follows that the position of two 
auxiliary valves must be checked before operat- 
ing the third, otherwise the low pressure in the 
main column may be lost. 


When pre-pumping the whole system by means 
of the auxiliary pump, the auxiliary valve of the 
Diffraction Unit may be opened in addition to 


the camera and specimen chamber valves to speed 
up pumping. 


Adjustment of the Diffraction Unit auxiliary air 
valve, if required, is made as follows (see Figures 


6 and 7): 


l. Valve mechanism is set securely in its home 
position. 


2. Allen set screw is removed with wrench pro- 


vided. 


3. Remove cam pin by means of tweezers or 
long nose pliers. 


4. Rotate adjusting sleeve with screwdriver until 
shoulder of valve handle just clears cam bearing 
seat. 


5. Replace cam pin making sure that cam bear- 
ing seat and shoulder of valve handle clear by 
the smallest amount obtainable as a result of 
sleeve adjustment. 


6. Replace Allen set screw. 


ELECTRICAL SYSTEM 


The circuit details of the Diffraction Unit are 
given in the schematic diagram of Figure |. As- 
suming that the control switch S-1 of the Diffrac- 
tion Unit is thrown to the “PROJ.” position, 
current from the projector regulated power sup- 
ply will be fed to the projector lens winding only. 
Under these conditions, the 2l-step projector 
switch S-11 on the main control panel regulates 
the magnification as before. At the same time, the 
diffraction lens does not receive any power and 
therefore has no effect on the micrograph image. 


Switch S-1 (Figure 4) is a special single pole 
triple throw shorting type switch. As it is rotated 
counter-clockwise through the neutral mid-posi- 
tion, the rotary blade contact shorts the "PROJ." 
and middle contacts of the switch. This permits 
the energy stored in the projector lens winding 
to dissipate through resistor R-4, at the same 
time maintaining a complete circuit for the pro- 
jector regulated power supply by means of the 
same resistor R-4. As the rotary blade leaves the 
“PROJ.” contact and dwells on the middle con- 
tact, a circuit is still maintained for the regulated 
power supply. Further counter-clockwise rotation 
of the rotary blade provides a short circuit be- 
tween the middle and “DIFF.” contacts. This 
places R-4 in parallel with the diffraction lens 
network, R-1, R-2, R-3 and L-2, maintaining a 
suitable load across the regulated power supply. 
When the rotary blade of S-I reaches its final 
counter-clockwise position, it rests on the "DIFF." 
contact only and current from the power supply 
flows through К-Т and the remainder of the 
diffraction network R-2, R-3 and L-2. The re- 
verse or clockwise rotation of S-| provides similar 
circuit conditions as above; i.e., the energy in the 
diffraction lens is suitably dissipated and, during 
the switching operation, a load is continuously 
provided for the regulated power supply. 


As noted previously under "Installation" instruc- 
tions, the voltage of the projector power supply 
reference battery В-1 was raised from 30 to 45 
volts. This change is required to provide more 
current for the new projector lens, which, because 
of reduced space, cannot accommodate as many 
turns of wire as the standard projector lens. Rais- 
ing the current provides ampere-turn values and 
magnifications equivalent to those given by the 
standard projector lens. However, any magnifica- 
tion calibrations made for the standard lens will 
not necessarily follow accurately those obtained 
from the new projector lens at the same projector 
switch settings. 


With S-I in the “DIFF.” position, the resistor 
В-1 acts as a current limiting device for the dif- 
fraction circuit network. Since the diffraction lens 
requires considerably less power than the pro- 
jector lens, some of the excess power must be 
dissipated. The resistor R-I accomplishes this 
function and dissipates about 20 watts. Thus, 
when the diffraction lens is in use, a certain 
amount of heat will be generated in the switch 
control unit, and ventilating holes are provided 
to take care of this condition. 


When the diffraction focus control R-3 is in its 
counter-clockwise position, the combined resist- 
ance of R-2 and R-3 is larger than that of L-2 
and therefore, the current allowed in the diffrac- 
tion lens is at a maximum. As R-3 is rotated 
clockwise, the combined resistance of R-2 and 
R-3 becomes equal to and, in the fully clockwise 
position, less than that of L-2. Thus, the current 
in L-2 decreases to its allowed minimum as R-3 
is turned clockwise. The range of current allowed 
by R-3 in L-2 is more than sufficient to provide 
proper focusing adjustment for the diffraction 
lens. 


If the control switch box is opened for service 
or adjustment, care should be exercised on restor- 
ing the device so that the lead dress does not 
interfere with S-I or does not come in contact 


with К-Т. 


OPERATION 


With the diffraction unit employed in "projector" 
operation, conditions are substantially the same 
as with the regular projector lens, and micro- 
graph techniques remain as before. In diffraction 
work, column alignment is of prime importance, 
particularly electron gun focusing (refer to pages 
10 and 11, Engineering Notes No. 3 or to "Opera- 
tion" section of Instruction Book IB-39006). In- 
correct gun focusing is apt to produce multiple 
images in the diffraction pattern. Proper align- 
ment insures optimum patterns. Likewise, it aids 
in securing maximum intensity, a condition which 
diffraction technique requires. 


The condenser and its control are employed as in 
regular micrograph work for the control of beam 
intensity. The objective lens and its controls are 
used to produce a properly located image of the 


source of the electrons with respect to the speci- 
men. To set the electrical circuits for typical dif- 
fraction work, the procedure is as follows: 


1. Turn on main power. 
2. Turn on high voltage—60 kv. 


3. Regulate beam current to about 400 micro- 
amps. 


4. Set diffraction unit control switch in "DIFF." 
position. 


5. Set 2l-step projector control switch from 
about step 18 to step 21 to give a current read- 
ing on the control panel test meter of not more 
than about 175 m.a. Note: Although the diffrac- 
tion focus control changes the current through 
the diffraction lens under above described con- 
ditions, the control panel test meter will not in- 
dicate current changes in the lens, but will re- 
main fixed at the value set by the projector 
control switch. 


The above described routine covers the normal 
electrical circuit set-up, with the exception of the 
objective lens and the settings of its controls. To 
produce a transmission diffraction pattern, the 
following steps should be followed: 


|. Prepare specimen using standard specimen 
screen as supporting means. Good test patterns 
may be obtained from the smoke of zinc burned 
in an oxygen flame, or magnesium burned in air. 
The proper amount of smoke to be collected on 
the screen is a compromise between the quantity 
generally acceptable for micrograph work and a 
quantity almost sufficient to make the screen ap- 
pear opaque to light. This note on quantity of 
specimen applies equally well to all transmission 
studies. Test specimens may also be prepared 
from suitable, preferably highly crystalline sub- 
stances, using any of the regular screen and film 
methods of specimen preparation. In addition to 
the oxide smokes mentioned above, two ma- 
terials which produce excellent sharp rings for 
focusing control adjustment are Attapulgus Clay 
and Montmorillonite. 


2. The prepared screen and specimen is mounted 
in the removable cap of the transmission holder 
(Figure 11). The removable cap is mechanically 
the same as the cap of the regular micrograph 
specimen holder and may be used interchange- 
ably with it. The aperture of the transmission 
holder requires the strict cleanliness demanded 
by any other units in the electron beam axis 
system. In diffraction work no objective aperture 
is required. 


3. The loaded holder is placed in the holder 
seat of the universal stage so that the aperture 
faces the electron source. Ít is convenient to have 
the control bridge of the reflection holder mech- 
anism in a vertical position so that it is out of the 
way. The “ANG” adjustment wheel will provide 
this condition. Likewise, the reflection holder 
should be removed and its control shaft drawn 


out of the way by means of the “TR” adjusting 
wheel. (Figures 11 and 9.) 


4. The electrical circuits are set up as described 
previously and the objective lens current is ad- 
justed to a value of approximately 50 m.a. 
(coarse control 5, fine control 17). The electron 
gun and condenser lens are adjusted to give 
maximum intensity of the source image through 
the aperture of the intermediate viewing screen. 
While adjusting the condenser lens for maximum 
intensity, a series of concentric rings forming the 
diffraction pattern should appear on the final 
viewing screen. The procedure of this paragraph 
is intended for test and alignment purposes only, 
and, of course, may be employed at any time for 
visual check of column or specimen conditions. 
Patterns may not always be evident, however, 
due to insufficient image intensity. Image intensity 
is a function of the density of the specimen and 
its crystalline characteristics. Diffraction patterns 
are photographed at a different value of objective 
current as described in the following paragraph. 


5. Diffraction patterns are photographed at an 
objective lens current of about 115 m.a. (coarse 
control 10, fine control 15 approximately). With 
this higher value of objective current, the intensity 
of the pattern is greatly reduced as compared to 
that obtained at lower objective current. In most 
cases, the pattern rings will not be evident. How- 
ever, a small spot image of the beam proper will 
be clearly visible. The brightness of this spot can 
be varied by changing the condenser lens current. 
In photographing a diffraction pattern, it is gen- 
erally best to obtain all the illumination possible 
and yet not use the condenser control at the point 
where maximum illumination is obtained. The 
optimum setting of the condenser control, taking 
into account the intensity of the diffraction pat- 
tern, is at a point slightly off maximum intensity. 
Photographic exposures may require from 15 to 
45 seconds depending on the intensity of the pat- 
tern. A small amount of experience with the beam 
spot brightness will readily disclose proper time 
exposure values. Standard 2 x 10 medium lantern 
slide plates are regularly used for diffraction pat- 
tern photography although special conditions máy 
warrant experiment with emulsions of greater 
contrast characteristics. Since diffraction patterns 
possess a very wide range of contrast values, con- 
tact printing or enlarging requires special atten- 
tion for optimum results. 


Adjustment of the “DIFF. FOCUS” control is 
obtained by the following procedures: the dif- 
fraction focus control is varied through its entire 
range While observing the electron beam spot. lt 
will be noted that the spot reaches a minimum 
size somewhere in the mid-range of the focus 
control. Moving the diffraction focus control in 
either direction will then tend to enlarge the size 
of the beam spot. The point of minimum dimen- 
sion is close to correct focal adjustment. Absolute 
adjustment is obtained by taking a series of ex- 
posures of a given specimen, varying the focus 


setting a few steps (one graduation or less per 
step) on either side of the experimental focal 
setting. By studying the sharpness of the rings 
given by the negatives of the several exposures, 
the correct setting for the diffraction focus control 
will be found. (The objective and projector cur- 
rent values as well as the diffraction control set- 
ting should be recorded for future reference. ) 
Once this point is determined there is no further 
need for adjustment, except in cases where pat- 
terns are taken at accelerating voltages other than 
60 kv. Lowering the accelerating voltage will 
lower the objective settings in proportion and the 
diffraction focus setting will vary slightly. The 
objective settings will correspond approximately 
to the values of current required for focusing a 
micrograph image at each respective accelerating 
voltage value. 


For reflection diffraction work, a specimen sup- 
port and aperture are provided (Figure 11). 
Figure 9 shows the reflection specimen holder 
slipped into place on its control shaft. The reflec- 
tion aperture is always mounted with its sloping 
section toward the control bridge mechanism to 
prevent mechanical interferences. There are nu- 
merous methods by which specimens may be 
fastened to the holder such as cementing, solder- 
ing, etc. А soft copper foil may be soldered to 
the holder and the loose ends wrapped around the 
edges of the specimen to hold it in place. Other 
designs of support may be required for special ap- 
plications. These can be easily turned from brass, 
the dimensions of interest being the hole for the 
control shaft which should be 0.045” journal finish 
and the spring type saw slot which should be 
0.015” wide. In other cases, specimens may be 
mounted directly on the control shaft and the 
holder omitted. In these instances, the specimen is 
drilled about half way through with a 0.052” 
drill and the specimen slipped on the shaft, using 
thin copper foil as a binding wedge. The smokes 
of metallic oxides can be collected on the reflec- 
tion holder front surface and patterns obtained. 
This is simply to show that certain materials may 
be readily examined by either transmission or 
reflection techniques and may suggest alternate 
methods of obtaining patterns under special con- 
ditions for problem materials. 


The electrical circuit routine is identical for trans- 
mission and reflection studies. 


Figure 3 shows the universal stage and its three 
handwheels which are used to control specimen 
positioning for reflection studies. The control 
“TR” causes the specimen to move in a direction 
normal to the electron beam axis. In other words, 
it moves the specimen into and out of the beam 
in a lateral direction. The control "ROT" permits 
the specimen to be rotated continuously about the 
axis of its control shaft. The control “ANG” per- 
mits rotation of the specimen about an axis which 
is normal to the control shaft axis. All three con- 
trols are capable of independent or simultaneous 


manipulation, and the three freedoms of move- 
ment provided thereby, permit the electron beam 
to strike the crystal lamellae at any desired angle. 
The following data relate to the mechanical speci- 
fication of the reflection specimen controls: 


1. TR—Transverse— 


total movement 0.125” 
total turns 4 
thread pitch 40 
dial index 25 divisions 
each division 0.001 

2. ROT—Rotary— 
total movement 360° 


continuous 
72 divisions 


total turns 
dial index 


each division 5° 
3. ANG—Angular— 
total movement +8° 
total turns 4 
thread pitch 32 
dial index 40 divisions 


each division 0.1° 


Assuming that the reflection specimen holder апа 
specimen are in a plane parallel to the beam 
(angular control adjusted so that control bridge 
is"at right angles to universal holder axis) the 
specimen is advanced into the electron beam 
until it appears to be about half way through it, 
as judged by the beam spot or the half diffraction 
rings, if visible. The rotary and angular controls 
are now adjusted until maximum brightness of 
the half-ring pattern is obtained. The above de- 
scribed adjustments are made at the prescribed 
low value of objective current to simplify pattern 
location and to obtain proper crystal orientation. 
Once the brightest half ring pattern is found the 
objective lens may be restored to its higher or 
operating value of objective lens current. While 
making changes in the specimen position by 
means of the angular and rotary controls, it may 
be necessary to make slight changes in the trans- 
verse adjustment so that the electron beam is 
continually producing full dimensioned, semi- 
circular patterns. When using the dimensions in- 
dices of the control wheels for crystal plane 
studies, proper allowance must be made for the 
small amount of mechanical play existing at the 
control wheel bearings. 


During either transmission or reflection work the 
"DIFF-PROJ" switch may be thrown to the 
"PROJ' position. In the case of transmission 
patterns, a small shadowgraph will appear on the 
viewing screen, showing the portion of the speci- 
men screen and its contents employed in the dif- 
fraction study. The shadowgraph will tend to 
disclose whether or not the specimen distribution 
and density are suitable for the desired results. 
The shadowgraph of the reflection specimen on 
the viewing screen will disclose the location of 
the specimen with respect to the electron beam 
axis and will sometimes aid in positioning a par- 


ticular portion of the specimen to the exclusion 
of others. 


GENERAL 


As mentioned previously, the dummy stage has 
been designed for two purposes, namely (1) to 
provide a seal for the microscope column when 
the universal stage is not in use and (2) to pro- 
vide a fixture for special studies. Through the 
combination of the dummy plug and other fittings 
which may be substituted for the front viewing 
port, it is possible to provide means for spraying 
a specimen undergoing diffraction observation 
with low velocity electrons and thereby reduce 
the electrostatic charge assumed by certain ma- 
terials; means for mechanically agitating the sur- 
faces of various materials thereby preventing sur- 
face contamination, oxides, etc. from contributing 
to the diffraction pattern; means for evaporating 
materials so that their patterns may be obtained 
after evaporation, etc. The required fittings and 
techniques for providing the above and other 
studies will be described in later Engineering 
Notes and papers. 


Concerning the preparation of metal surfaces for 
diffraction studies, reference should be made to 
the contents of the bibliography listed below as 
well as other publications relating to the same 
subject. 


1. Thompson and Cochrane 
Theory and Practice of Electron Diffraction 
Macmillan and Co. 


New York 
1939 


2. Clark 
Applied X-Rays 
McGraw Hill Book Co. 
New York 
1940 


3. Reviews of Modern Physics 
Volume 8, No. 3 
July, 1936 


4. Journal of the Optical Society of America 
Volume 30, No. 9 
September, 1940 


5. Hillier, Baker and Zworykin 
A Diffraction Adaptor for the Electron Micro- 
scope 
Journal of Applied Physics 
Volume 13, No. 9—571-577 
September, 1942 


6. Hanawalt, Rinn and Frewel 
Chemical Analysis by X-Ray Diffraction 
Industrial and Engineering Chemistry 
Pub. 11A—538— Volume 10—No. 9 
September, 1938 


7. Transactions of the Faraday Society 
Volume 31— Part 9а, pp. 1043-1136 
September, 1935 | 


The American Society of Testing Materials can 
supply an excellent card file—"X-Ray Diffrac- 
tion Data" which reveals lattice spacings and 
relative intensity data of several hundreds of 
chemical substances and compounds. This index 
is practically an indispensable reference for dif- 
fraction studies and analyses. 


Calibration of the diffraction unit can be made 
by photographing a pattern of a material for 
which the lattice spacings are accurately known. 
Measurements are then made by means of a 
microdensitometer and the diameter of the 
brightest ring obtained. The brightest ring di- 
ameter is converted to Angstrom units and sub- 
stituted for D in the following equation: 


D x dyu = K 


where diu is the known lattice spacing for 
the brightest ring of the chosen standard ma- 
terial. K, then becomes an instrumental constant 
for the type EMD Diffraction Unit and its as- 
sociated equipment, corresponding to the fixed 
electrical and mechanical conditions under which 
the pattern data were obtained. Thus, the lattice 
spacings for an unknown substance may be com- 
puted using the measured ring diameters in the 
decreasing order of their relative intensity from 
du, = K 
D 
The above formulae are a direct consequence of 
the Bragg law: пл = 2 d sin © and hold for 
small angles only, such as are encountered in the 
type EMD Diffraction Unit. The constant K, is 
determined by the dimensions of the diffraction 
camera and the wavelength associated with the 
electrons. K, will remain a suitable calibration 
constant for the fixed values of accelerating volt- 


age and objective and diffraction lens currents 
under which the calibration data were obtained. 
However, since these voltages and currents are 
dependent on dry cell batteries for their con- 
stancy, it is advisable to re-check the calibration 
constant (K,) at least once a month. 


Figure 13 is an enlargement of a typical diffrac- 
tion pattern (gold evaporated on supporting 


film). 


Two spurious effects may be encountered in dif- 
fraction studies. The first is caused by the dif- 
fraction pattern given by the supporting medium 
used in transmission techniques. This effect is 
described in detail on page 1057 of reference No. 
7 given above. The second effect is produced by 
the light waves given off by the gun filament. 
Under proper conditions of high beam current 
and long exposure the photographic film will be 
sensitized and a central spot will be produced, 
which should not be confused with the patterns 
produced by the beam itself. 


Referring to drawing P-718664 (supplied with 
the EMD Diffraction Unit) it will be noted that 
the reflection specimen adjustment control shafts 
are sealed against atmospheric pressure by means 
of a rubber grommet type of seal. The two rub- 
ber seals are prelubricated before shipment and 
will, from time to time, require additional lubrica- 
tion. The lubrication point is identified as “oil 
hole" on P-718664 and as "Lubrication" on 
Figure 2. Ample space has been provided to set 
up a proper head of lubricant. The recommended 
lubricant is a mixture of octoil and graphite— 
about ten to twenty parts of octoil to one of 
graphite thoroughly emulsified. 
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Symbol 


RA 


47120 


47121 


47119 


47122 


47118 
47149 
47116 
47108 
23225 
47110 


46996 
47124 


47126 


47127 
7128 


47130 
47131 
47135 
47134 


47136 
47133 


47114 


REPLACEMENT PARTS LIST 
DIFFRACTION UNIT (MI-12964) 


FOR 


ELECTRON MICROSCOPE, TYPE “В” 


p Symbol | Stock 
DESCRIPTION Dwg. No. No. No. DESCRIPTION Dwg. No. 


Resistor—600 Ohms, 
watt IRC Type DJ be 
Leads 


Resistor—25 Ohms, 1 watt 
Type BW-1 IRC 1j" 
Leads 


Rheostat (Diff. - Focus) 
1,000 Ohms, 25 watt, 
PRE PEB, c rasen 
Resistor—1,000 Ohms — 


SW Type А-А IRC 1j" 
Leads 


Switch (Diff.-Proj.)..... 
Aperture—Reflection ..... 
Ball—Bronze 4” Dia...... 
Cap—(Specimen Holder). 


Connector—2 Cont. Male. 


Gasket—( For Rotating 
Push Rod)............. 


Gasket—Stage Assem..... 


Gasket—(Sylphon - Air 
Valve) saccade cena ali 


Gland) 
Gasket—( Window) 


Gasket—Gate 
Inner 


Gasket—Gate Valve Gland 
Gasket—Stage Gland..... 
Gland Nut—Aux. Air Valve 


Half Thrust Ring—(Gate 
Valve) (Handwheel).... 


Handle—(Aux. Air Valve) 


Handwheel—(Gate Valve) 
(Less Handles)........ 
Handwheel—(Stage) (Less 
Handles) 


Valve — 


47115 
426645-11 uada 
30075 
426645-12 46999 
47137 
426645-10 
426645-13 47102 
427247-1 47103 
870440-2 
76757-18 ara 
426145-3 47199 
| 47104 
47106 
426147-43 
426147-38 47107 
426147-36 46997 


426147-37 
| 426147-41 


426147-39 
426147-40 
426147-42 
870421-2 


870406-1 
870419-1 


870407-1 


870412-1 


Handle—For Handwheel 
(2 Required) ..2:::.45:: 


Knob—Rheostat 
Knob—Switch ........... 
Packing—(Push Rod).... 


Plunger—(Aux. Air Valve 
with) 
A-1 Plunger.......... 
B-1 Pin and Screw... 
C-1 Screw............ 


Push Rod—(Tilting)..... 


Push Rod—(Rotating and 
Adjust) 


Shaft—(Axial Adj.)...... 
Set Screw—(Bronze Ball) 


Set Screw—(Swivel Pin) 
Specimen Holder — (Re- 
flection) ............... 


Specimen Holder—(Trans- 
mission) 


Spring — (Packing Pres- 


sure) 
Spring—(Push Rod)..... 


Spring—(Aux. Air Valve) 


Swivel Pin—(Carriage)... 


Sylphon Assem. — (Aux. 
Ait Маме): ель. 
Sylphon Assem. — (Gate 
Valve) „usa 


Sylphon Only—(Aux. Air 
Valve) (Gate Valve).... 


Thumbwheel — (Specimen 
Rotation) 


Thumbwheel—(Axial Adj.) 
Thumbwheel—(Tilting) 
Window—Diff. Unit...... 


878533-1 
712336-505 
712336-507 
878391-2 


870418-1 
878727-5 
843365-42 


870430-501 


870430-502 
870432-3 
878528-1 
878530-1 


878527-1 


870440-1 


859564-9 
878534-1 
859564-8 
878535-1 


870415-501 


870402-501 


859962-11 


870429-1 
878741-1 

87840-1 
870447-1 


RED 


L-i 
PROJ. LENS 
13000 TURNS 


$4012. 200 MA, MAX. 


L-2 

DIFF. LENS 

4500 TURNS 
245 (1 I80M.A MAX. 


TO PROV, REGULATED 
POWER SUPPLY 


Figure 1—Diffraction Unit, Type EMD, Schematic Diagram (K-891416-Sub. 0) 


. r 


UNIVERSAL 
STAGE 
CIRCUIT 
CONNECTION 

LUBRICATION AUXILIARY 
AIR LINE 

AUXILIARY 

VALVE 


PH-54332-1 


Figure 2—Diffraction Unit Assembly, Mounted on Microscope, Right Rear View 
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CIRCUIT SWITCH SOCKET SEAT FOR 
UNIT 2 PROJECTOR POLE PIECE 


| 


& Figure 3—Diffraction Unit, Assembly, Front View 


PH-54949-1! 


Figure 4—Diffraction Unit, Assembly, Left Side View 
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LE 


AUXILIARY 
BUMP LINE 


Panas 


Figure 5—View Through Lower Left Front Panel 


ALLEN ` 
SET SCREW 


VALVE SEAT 


Figure 6—Diffraction Unit, Auxiliary Air Valve, Front View 


AIR SEAL CAM BEARING 
GASKET SEAT 


SHOULDE 
VALVE H 


PH-54950-1°% 


Figure 7—Diffraction Unit, Auxiliary Air Valve, Side View 
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HAND WHEEL 


KEYWAY 


PH-54956-1 


SEAT FOR TRANSMISSION SPECIMEN ` 
HOLDER OR REFLECTION APERTURE 


Figure 8—Diffraction Unit, Universal Stage, Top View 


REFLECTION HOLDER 


MOUNTED ON CONTROL SHAFT 


'H-$4955-1 


HAND WHEEL 


KEYWAY ` 
GUIDE. 


PH-54953- 


Figure 10—Diffraction Unit, Dummy Stage, Side View 
13 


APERTURE £ SPECIMEN 
SUPPORT FOR TRANSMISSIO 
PATTERNS i 


REMOVABLE CAP 
FOR SCREENS 


SPECIMEN SUPPORT | 
FOR REFLECTION Y 
PATTERNS 


l ES Р icio 
APERTURE FOR . 
REFLECTION PATTERNS 


Figure 11—Diffraction Unit, Apertures and Specimen Supports 
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Figure 12—Wrench Kit 


Figure 13—Standard Diffraction Pattern of Gold 
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